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(54) COPPER FOIL SUPERIOR IN CHEMICAL RESISTANCE AND HEAT RESISTANCE FOR 
PRINTED WIRING BOARD AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid peeling off a Cu 
foil from a printed wiring board if this board is exposed 
long in a high temp, atmosphere by providing a rust 
preventive layer composed of Cu, Zn, Pb, As and Ni on a 
surface of the Cu foil to be adhered to a wiring board. 
SOLUTION: The Cu foil 1 for printed wirings has a rust 
preventive layer 2 at a surface to be adhered to a 
printed wiring base and a chromate rust preventive layer 
3. The Cu foil 1 may use the known one without 
restriction and e.g. a rolled Cu foil or electrolytic Cu foil. 
The adhesive surface of the foil to a printed wiring board 
may be a rough or glossy surface of the electrolytic Cu 
foil. The rust preventive layer 2 contains Cu, Zn, Pb, As 
and Ni, the Zn content of the entire layer 2 is 1-30 
mg/m2 per unit Cu foil area, pref, 10-22 mg/m2. 
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acHAi setoi ot-aa+xi* umAia as »« hh-iai« Baronets §ss aaass ?mt 

All wisiGias saisa ?is akmsj aiaa aroa 3iej©ife gsisei ga±ei a^oi soiuxi a 
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SO MWfe. 2PI25S 2l4HUHd?lSS HISS 99«£. "IS2P23 i 

§71130 atoi|2S(cupHc chloride) SEfe aated-onlun pereulfate) f fV S& » 

Ssdii sish aS(»M)axi a& §sm sef sola, s sjssi e^e oiis §a oiagtf ms\ «5i 
*«« hiss i •iSSd?ieoi «hs i aa aaaciiAi a^izwi a«J asoii ^aaqas ^shm 

aauaaaa o»=*4xi asi aaa 4xia etftaaa ?ie a ^aji «a§ miss jg 

°I 01*01*13. Oil 5 §3 g est) El « S3 subtract! ve processes HJS1 4» Stf^ 
aaa naaang 7l^o S « SSIf ^aSKcopper-clad laminate) g S3£H}. i^l 

mlkoi sm>b^0II ggElfe aSt£fSr«£l(^9i 'bifeigaiOlil (burning plating) "*|el)2* aS 
ShroStSSo; gas", ffi "4s#^ UiaaV 91*1 a-tBB tf* OiS E2#0| tf* 9 

SI 5 SWT Baa»?l SH§0I| OrEi §BrS| a^a 9*101 g7 r S f a SICHAI §»r8 #712! aa» 

SaslOil »CJ. 

tt^a »?iaar sa^ss g^si^i act. 

£» OH oil DiEt S!*H»Ha?ISS S^r^soi q a^xHSia ^qaixi^s sajs* ae aoijKttB 

mi SI 5 ao? is «Ti« "a !«ai£?ias ^**2i aa«4 a§ usssoii uhxisi^ie 

aisiM ms^ gj uisfg-aoi «?*a SHroi ^asioi aa. 

aau stjim*i5i. o r gsi a?iag. a aawoia hbji sishs #2«2j goii^ ms^ u ui 
etgaoi h¥ aaa 4» slsip. 



0|| S g n, SBfloilfe Orasi S*r^(«»S)0| Sl-eOOng/tn* . «l&2| QSff 0| lO-IOWirfjai^aW 8 




eijoii s^sssjw g^t3f ?iaz>2i saaa^r xisisp. 

r^SS" °^ri Ia*V*«^««M «oij« s*roi a^i^a aa« r b hw-moo a a. 

ap. oi^r ?ia 




ce?i s*oiiAi o r a a«fOi easi oiis ai^xi# 2?gss «isa ?iaaj «i*ss. aaaa 




353 aa a at a* saw 3« aVa 4 ' a 5. 6i 'owa aaaci aaa aaat 



KBOI 0I^J2Xf eft? ?l£Zf MM 

« a»a s,v?iM^a awta Ar©«roi aaaa?iea Jsiaa a*<ws. ssisar ?iaaa ga 
§ aawa ^ai fiw aa riaaasa ae &a£i§«!oii sish a*<£ixi 

aa. 
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hwajsTI^oI ilsfai 3 a^oiis s«w ?iB2>2i » a 01 tpitioi sish *si sasixi sm 2 

£, nag A}0|2} atJi^EJf SEgf 

§*ts Afgsfoi aiss aai3is;>ie»oi oii§ ms »g*}2i as «i 0114 spizioi uai assaoii 

HHX|S|C|Bt£ S3 MS} ?IBB2| 3J|S0| gS §£}£JX| 812, CCfSM! 3|B«£¥Ed gS|SS| gel^Ef?} 

0114*1 affe eiiPH^PlBS S*t# »IS*}S 2J0|cj. 
g ^ge| S£ Qg asjs gtoiiAi ag|! gsfg X«S8[& tygjg WlSSlfe ao|Q. 

& H^aoii »s £.i±HHHd?i»e s^ts g^si a a oil sas §. oia. ms oi^ 

olxite ttitiwl si ei*nd?iB« ?ib«i =i©*i?i:a» ^fe £pi &s#(a) bboi aswoi 

^oi fif(A)g sawi gga oha-^^§ a oia-uia## bo~260'c2| sss jussbh e 

OlXIfe 34 0| «}»5l*m. 

S SfgOII Ofg g^B *jPI 3SB||0|Ea a go|| *|g§l*ll(si lane coupling agent)## ^1)3. 7}§l 
210. 

0 |2} as £ 230(1 tug ej4HBH>a?iag g^e 3712= ^oiis ^4>£J m^gss ?isQ. 

S> A}0|2| 31 gS LflSfg^g UE}yjQ. a #j\ A}gt}«SW SOJXIfe eiiflBH4Pl5K>ll 

M2\ =(bHa)n||ajl} 3|SB Pliae) ¥*10| ^2| gOiUXI 8*201. d}£}A) SmU^ 3IBB2) g}£z> Stf 
U£E?} ftXIi! <$» StP. 

£ tUg °l4PH<a?ieg §afS ^>,g} LHSaS UE}fcHQ. 01 OKSOII £ £321 S^S 4»«fOj 

*l|3£g aiH«H<a?l»0| X}gXfS| aiS^IOII HHXIEIOt 3S0II tSaqS}E, ga|S£} ?IS A}0|2| 

3iaoi Tie) as}£ixi afsoi wvm ?mm mm g*ts\ ^2 ^ei^E?i ^xis + uq. 

2JiHBHd?IBg 

S ^AI^EHOIIAI. ei4H«H4!3IBS S«tS ^0): 3 S«}(1)e| Hgon «tf a ■ »S««) l?, « = ' fttf 
(2) BQOII S^S 3SDl|0|e#(3)s sgfS}2. asmiOl S§(3)S £|4HHBd?ieg 'ISOfl S*}S}£ 

= E|CH 21Q. 

SaKDSSAlfe SISSI X|«8t0l a& §gs| gajol At§3Q. aim §3 SEfe 2«HSw}g A} 

§9 ^ oicj. SE. aiHUHil^lBS ?l»|2} #H}2| SSfSS a*HS^2l 713 3® 4>S 2i2 SEfe f ^3 
3 ^£ 2ta. SSKD3} W^i(2) AfOIOIIfe 3|S3}2| atf^Sg SOp| 9l«H at}^S}5S|5|7} »ISH 

fEha#(2)0IIA|2| 0}3S| getS) B9ISa|(irf)a 1~30«9/nf. b^s!5}>|lb 10— 22ia9/m* ^?IOII 

Site 55 Tw3»K». 0F32J »0| lM/nf OIBttt 3?. SSI} aiSBS) g^OII flOlAl 0}31Ai3» y 
s ftPIAJg ttoSffe U}L|A|2}2| SS}01 §SB a}gB0||A|2} =*t3} 3)3^21 31^21 §ggS}7|| E} 
la LHS^OI DHi? LTOfiCf. 0}3S| »0| 30ffl 9 /nf# S3}S}£ £?l 5(1321 mafg^. ^51 

LHS^OI 4 2iC}. 

6}3I ffSg(2)0||Aiel Ui|2| gttf2| &?l3a|& 1~30ag/inP. b}^z(S|7||fe 8-2089/^ 2ife 

ao! HiasisfQ. MSi2i aoi ing/nf mas 9 s ?. §sw si©e}2i s^oii sioiAi o}aa^2j as S 

BtfSHr UfUAI2f2l SS}0| §^3} ?|B2i2| D&S/SS SSSS}>II UlS^ 91 LRfifg^ 

01 gi?S}Q. 4}3| USSI SfO| WaQ/ntm 3^. 8»l>aj^ 0||S ?OII g3| ay (blackening) 

gj^f. s NISI gJ¥SO| OIISEIXI ^ ?IB 6»01| feffe 3^0| ^0|^ SlQ. 

^71 l*e#(2)OI|A|2| ^2| SSHSSjS 1~20og/m'. U\&2\SW\£ 2~10tig/nf2| S9I0II 21 

24 0| bias|S}P. ¥*!2] £»0| 1ng/nf DIBOIS tHSaOl OH ^ g^S|3. ^^£| SPO| 20B B /m , # S» 
m 3^«|fe U|fi?g#JO| S#SS 4 21C}. 

6171 HS#(2) LH2J ^Ot| CHe> O}02| S^b|(Zn/Sn)fe 20/1~1/2O. H}^5|8|7||^ 10/2~4/102| ^9)0|| 

2ife sol ui^siem. 

S2S(2) UI21 USdl CHS 0JQ2I gg^(Zn/Ni)fe 30/1-1/30. b}^S|S|7l|fe 10/8~ 4/202| S$|0|| 

sife aoi bmsism. 

6>j\ t}g§(2)g g^ais/ii s. o}a. ^ a us!2i ui^w sswn. s-oia-?*i-»-ii2i 

oPa^issi 33 if =2i sa#sj «t>s sin. is s-o}a-^^2i tfgw oia-unsi 2s ©g3}2i 
sag. it I-oja-uiai fg ws^t 012-^21 2m tfgaei sags 21a. 

s^H3 yoti g^s g. oia. a! u^s oi^oixib ti=#(2)g =?bitfas*i. miw ass s 
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^§ Afssffe g*?oiia m^si mag §u a*? f*x|Ai§j 4- sip- 

as^ssi stasia pai g^tas vast*. #a i^aa^&i agg#a *<*sq. 

§ £/a^ ota-M8°s¥S: at spibe soil usi^goi as mm us 

§ *JA|q1{= 3101 HUfSWP- 

0|g-2p4!#g 0I6J2I S2j§ AhgSjOl £g§ 4» 21P. 
B|S2]tf 013: I2~26g/I 

ns.ua »n^*t: i — iob/i 

B|Sei£. v SO~300g/l 
pH: 9 — 12 

aijSE: 15— SCC 

o\j\m. mae!ii> an 3 ? 5 *! m^oii i»soi aj©§ sip. 
oia-uiagg oicjfii sat AtesKX ten 4- sip. 

II|£eJtt 0i&: 12~2Sg/l 
g<LH-|gJ: 5— SOg/l 

Elsa^ S0~300g/I 
pHt 8-11 
eJISS: 15— 40*C 

opiai. mtmm aidoti gsmsjoi Aigi 4»e sip. 

season a^a «?i a2§(2)j t»ui»s»*. s^si uia^, ■LifWJ.JKSf-ti.llSri 01 ml 
oiaai "" ' " ' 

-?*i 

M a»30l|A|fe ^71 ag*(2)e| hsoii a SOU 0| e# (3) 01 S3SP. a£M|0| §f(3) s 3i§^ 9^ 
Is"l-20iig^irf. UHf5|SWIfe 2-8ag/irf2| S9|S SI SSI = »0| blSSlSlP. 

B WgOIIAIfe H 2011 PPU bf2h 2*0|. 3£Dt|0|S*(S) SB* 9iM a»IS(« 01 # H2 

asDnois*e upuip. 

5Hga?aisA|t» agii siiaaoi gAiai g§oi ajss * sip- oft= ge. oB^Aitt^Aiae. « 

2S 01^ S&8101 A1SS -4»£ 2iP. 

JlgHJIliS T?-SiSXl gtf££ O-IS-SOmg/m 1 . a^sjo^lb 0.3-2.0^/^*1 31 

oru^sism. 

0121 ^Sf 91^g7JI®(4)0| S^SIOI 21SS 7IXH21 §^2| SS1^0| 01^ Sf#3 4» 21^. 

^ yson/dfe. git ^mn\% ^oii 8pi smeoi ausioi aig ^ sip. 

M ?iil^ Saf m% mm KbS&s ?iwa^2i nm/m sstzisi ?oaon « 
^i^oii sis s^a^i aioiuxi 

S MT90II PI aiHuHiS^IBg S^tS «|# 0I512I a-^Oil 2|SH + 2ip. 

g ^SOII Ps S.iiHUH<H?l5)g s*ifo) XilSgfSS 

aa«na?ias ?ish2i sthAin §^21 hsoii asts s^s^i ^ish oia. ^ ua^ stfshfe 

ESsife B?1i: 
6i?i 8o~26oic2i saa ^issife ej-ii 

e ssoiiAife sidiAi ui2i ^01, aaAia sah2i aeon 01 a swizwum ^ sip. a 
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^afir^Blfe OIIS §3 gJS* SSISPH WI95-231 161 S«| 7|£S 2EP1I ESStgOfl 2}8H «*■ ->«<*• 




*<S. 5 SfSOlIAIfe Ol^fjJr as gafOil oltf . ^ Si Mae Stf81£ S3®0| 

oia a?*? sj umm strife se one is ssion oia-ua ssg oia-^i esi 

013 -MS £§S 018121 £3 SrOtl Ai EggQ. 

n|SSJi} 013: 12~25g/l 

g^L|g|: 5~50g/l 

IHS8!iy U§: 50~300g/l 

pH: 8 — 1 1 ~ 

2l|S£: 15~40X: 

o\?\m maum cHdioii sauaie ai§s* ■$>£ sip. 

£3A|2| 3f?SJ£fe 3-IOA/dn,' gSleJ 3101 UHJSIS1C*. aSHAIilB 1-8SS1 S9P1 br^5!«1C+. 

oi£i as oia-usi ssoii suh g^asoii oia-Ma &§#oi sasa. ssssi s^s Mint oi 

832J §Eb|5 SS1AISJ°S*I ai01& 4> 21C*. 

C|#0||. OrS-MSf f1S#§ ?1Xl& §s*H30l| Oia-?*f £3S SSCr- 

013 -^S 0|*12| 2381011 £gH 2i«- 

n|£2Jtt 019: 12—25o/l 

QASltf ^H¥*!: 1~l0g/l 

E|S£J<i1 aS: 50~300g/l 

P H: 9~12 

QJ|S£: 15~30*C 

opiai ms2j6f aii?4i cfldon ass ai§s <?»£ aq. 

£2A|2| SSSSfe 3~10A/dra'a 3JO| H1^5|«m. SSHAiaS 1~8£a| B?P1 umsiSIQ. 



012! ^ Si MIS asoite #71 ts§& s*7i geioii oia-^4 tit £3=1 oj3-ya fff 

-a-i^ rfiTaawi oTa-Mi! wssoi sasq. oi7|ai ai^ei*? ss^is siohai ?i^s sai s 
ssic+. 

oia ss^d a ui§ sssi= ss. a^s mssiti oia. msam »n¥*i. ©£iua! si nisa^i a 
staaoii oia-s?*i-u^2i 3s &s#oi s^sq. 

q#oii. e ifsoiiAi &y\ oia. ai umm aasis ss#2t saoti asoiioiM#e sasip-. 

0121 as 3MD||0|S ^21^ ?43S^i 0.2-5o/!ej Sff8l2 pH31 9-1321 S?ia £3 

6H# A1SS101 0.1-3A/dm 2 2| a^SEOHAi S«HH 4» SIP. 0| CH2J «B1AI2JS 1-8*a «0| al^zj81 
P. 

3SD1|0|e Hal SI! ^. SfiOll CC1B1 6!5l?1g§«l *I2J£ ISS 4= 2iP. 

IS. o"diwSw*ib. miErsii^Ai^Ai^a. si mis^ s §»=Ai^ejoi sasci. 0121 as ^si 
Hisaib 2§ oi^# stieioi Ai#if 4=£ act- 

0|21 aS £B 9lSS»|fe # 51/SEfe ^1 SDH Oil SSH8101 A1SSQ. 0| « J^B J1«J|SJ f£ 




±im jHsgxil Siafe 0121 aS SJ51 ?1^S»I S 81 !© 0~40'C. HlgfSIS^Ife 5~30t2| SHOjjAj I £»» 
II* I 3?«aq 1. S£?r Or 0181010 ^ISgfll S^OI HHSfe S2SC1. SE;i 401C oi^ois 

g^aaoii «!Br ?igaxii2) ssh#s «a*site a^oi 4- sip. 

3^IHIOie *|a|s ^813 9S0II COS1 &&?imm aSh Jf. S^SI S3 S£?1 80~260"C. H»if 

2§ oi^oj g, oia. ¥«i. ai Mas sseife aasm. 

?1iS|eJ S£71 aotaci yog g#S*> flftfSM 8i«H la Irfteife &^§0| S^S 4= &Q- SE 71 
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?rS3t£|£ 5e» S*EBl|£j<hot presslnaJOll 2|«| g^g ?1&0II 3S4S OH SSflS 4> 2iQ- 

^gj*)£i£ o*a-?4-ua saga sauioiiAi 3^21 opwoi Jfe2S"22i4S? 
2te% a-JSi ! sSSioiS sSWasioi s-oia-Diysi 3@j sas 4- 21 3. 

{§SSf S| SB (copper -clad laminate) 

Saw&rWiwesi 520114 20k fl /wf2i a^ston 14a *xis2s*i saa *§eo 32 

5?& ©iff aa ibo^si s>se gawoi soea amiojoii at* 01 as* gas 3© 
aoi'*ii2ScKJP-B-2963i65 as). 

MISS 8fS ^§»£ ElPr30|| 0| 01 4 ?ies| S3 Oil a|*0 Sj7l^£S SS/I3I 

♦ HHijI AloTej 3S0I Site §«{SI 2S|«l2g tfS 40 ££fe BrStfaH 

S'+swar aua oii§is«ijos oi««oi mamas sasp. 
sts?is aoigc,. 

=y?2i *SAi*ia m*t£ 011* b ? =g?jg. ^sshss a a^isss twte s»mi smsa 
I*t p©"a±H ananas at 4= 21a. 

gAIOII 

s aiss 018121 44011s »a«rOi cm ?i^sim. s ersoi 01s siaioiioii assxi af§# gfow e 
a. 

Albion 1 

*4»ft*afl ««W «S 270fl/m»2| »HT(3a *«l «f 36»)S S I2g/I . *tf 180a/l. 9l{S£ 30XH| 
§£g5(«3*6^«)S A,S*K>1. 30A/dn. S 2J 4SZ> S?IS^^ P#Otl § 70g/l . »&» 

1808/1, S!|£E 4B-C2I §£SS§ ArSWd 32A/d m *e| 2^£S £SS ««« 9tt»«»99 9© 
0|8|2| «8tSCr. 

1. Ota-M^ £S 

0loh£| £30114 S^S Otfl-Ufl ItSSS £g8racj. 
fllSatf Oh3: 20o /I 

msa^ ^S: iooa/i 

pH: 10 



2 



OijSE: 30*C 

0.2A/dm' 
10S 

S^S! 0r3-Mi! £^©OI|4 OlflS Sng/m'OiaS. MS? ISng/nfOISia. 
2. OI3-2?4! £S 

4f?l 0|8r2| 230114 OrS-MSI »S2S £25r21P. 

msaa o[a= 20g/i 

nisad XIII ^*{: lOo/l 
ElSaif i>S: 100g/l 

pH: 10 
30r 

S^^H: 0.2A/dni Z 

ES42J: 10£ 
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3. aswioim j^a 

#7| 0(2!-¥±! S^S S. S^e C*A| 10 B /I2| AlStHOt 

0.2A/dm 2 2J 10=£2l aSDflO|e *|Eia SJSfSC}. 

§£S 3SCHIOIMSS 3tf®3 Sog/nfOiac*. 

4. *atl*ll 

S^S ±}a ?1§i!*U#S t? :2s SIX* SifSS 0.8«9/rif OlflCj. 

5. 7(9(212) 

?iaHfll#S 2S3££ 130'CS ?fg^e|Sf2Q, 

oiaai aoi B*aa» saoi MSua/irfei eiaaa'iaa ssm. 

a?l SB] OII^AI HEIHSlinO)! ££ 165*C . V* 20kg/rf. 9! S^AIZf 1AIVSI 532§ 

atlabi §sa aisea aisstaa. 

oiani xiixsi At s StOt LH&fgg AIS2S/H Sih 4"#«!2| H±!0|| 2|«» S«f^£. 

sb. Ais53s gas ^@9§ s^si oil oil si«h &u\*mci. 

tHefS^e ■! 0.2mm. SOI 50mB.S! A|S3g A|8«H1, UiS^S m 10mm. 3JO| 150mm2J flflgg 7Mcs A| 

35! e aisokh gAiaac*. 
S4» sxi ejeie^i 

E y>^?S| AISSSI af£ia£ A(kgf/cm), W 3* •« 25*011/4 60S2 fj£j« |£j BttV 

^ esse *toi a§si ais Afgejoi aiaaaa- 

C = <<A - 8) M) x 100 

g^S S£ 401:. &q£S 90XSJ SSPIOilAI 37HSI2> £2^ *. a#£» »J« ^ 2S S 

Al£3{i 177*51 V*I*8A| 2S HOIIAI 24UI3 HSS BtSjAISOl! 218H ^BlSf£# 

0\& ©HS(zinc elution) 

otatJtf =4.S9«(20'C)0I! 30s §jX|S} S^SJ SQ2| OfSifg ^812^- OfS § 

II AfOll ^Sis^ CH«|X|HSAi OfQ §§i(»)l tfS^aCj. Ot23 §3§01 3xc# 
32K>t H 1011 JSlAiaa. 

«!Aion 2 

MJ4d ion ao)Ai. s ioii ti^fc« Htsi »oi saa oion ,f'WB«55 8lats ^ A| °" 121 §sf 

oia^n o\o\ s^oi 2859/^ a e]±PR£Pie§ aaq. 

awa Ajg*(o( a/4011 ion-Ma aass •?* a !flfiJSff? act " Qe0!l ao1 

a a 1011 uejyia. 
uiaotl 1 

aiAia 1011 aoi/d. otg-Liiy sssa a«sw sa. s^ia sse ioo^cs 0 oiaiofife a^ia i» 
=sjs^i 8(01 ejin«Ha7i5.vs xiissiap. 

aois eiaad^iaa ajssioi sjssm »issi3. «iAia 1a aeswi eiaaa^iaa 

XII 58(01 S?18iaQ. 

n §ais s 1011 uemtp. 
hi aon 2 

Ai/ion loiiAi Aiga aw voi ativs( aeia s^a aaaa oiaa 209/1. msei^ asa 2009/1 
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SI Z®3\H pH?| 10. «ISOi 301CSJ A|g$K* 0.2A/dn*S| afHUSsL 72=21 S?l£S£ 

S3S OI02J gfg 500nig/irf0|2ia. 

*l<561IAl. &AI01I 13| #S!E> ifB23 3£0HO|e S|el# «!& *. 1001CS g^e|S*2P- ^ 

AWIOU/d a CHS A{«8*0| ^fAIOt) 13} SS»S SS^ 31128*3. 3 #S§* ^° 

eg AfSS(O) 4JA|0|| 13* sgj^i AlSSg «|£S*0| 9?*S*aC*. 

□ 23*§ H 1011 UEtfcHC*. 
HI 21011 3 

^^Xl^Slg mm 8f£ STOg/irfSI ¥»ll Sf 0.035mm)a S 12g/l. «£» 1B0g/l. 30 

<C2| §£§5i A*g8*0|. 30A/dm J 2! 3^££ 4£2J 1SS*3. QgOII # 70 B /I . ©6* 

180g/l *IS£ 48-C2I §£§Si A*g8*0l 32A/dm'2| S^SES £P|£3§ £8*01 St^£f*!2|g « 

1. 0*S-2?*I £S 

0|8i2i saoii/H #?i gars o*a-^*i t*sss sEgsiac*. 

0*B: 6g/l 
19/1 

ElSaiif S^S: 100g/l 

OH: 10.5 

S^|£: 8A/d« 
SSAI2*: 

0*9-^ £S#0||Ai 0*gJS 450ing/m , 0ia3. lemg/irfOiaa. 

2. asoiioiM *J2I 

a*§8*oi usA/dafii aiiuss 4sa £g§ usiao. 

SSS 3£DllO|e*2| £fg 3SSX* Bif21 Srag/irfOiaci. 

3. £S* 918111 «SI 

OB=AIA|B» 9HgaWi(d0ilii ?*¥A|*PK)IA» KBM-403P* 2g/le| fe£S S8H§! ««KaKS 20 

§gsj ^gt ?1=§*||£21 gfa rf^«!** S£*££ 0.8mg/irfOiay. 

£ja+ s^s* ^. B3ss 200 *cs gaieisiac*. 

oiS^ti »oi aois ei±H«Hi3?ias ai«s*oi aaioii ia» s&ismi aisss xuse*a. 

s?*siac*. 

3 §3*e s toil uEtap. 

HI 3011 4 

of*-** ss*oi sasiAi a*e a a! sasss 2oox:s ass* a§ ai2is*3te gAion ia* mm 
&s©£ si a manias ais8*ac*. 

aiaioo 131 sai*> spi A*ge*oi satr ^©ss »iso*ac*. «§on ^i sas ^ 

1SS A*ssT«^Aiofl 131 sew* Aiese nmnn. a^isiaa. 

3 13J§ S 10i| UEJtSC*. 





«A|01| 1 


^!A|0|| 2 


U| HOI! 1 


b|nO!| 2 


B\mw 3 


til moll 4 


LI?" (ing/m 1 ) 


15 


15 








15 


Ojg (iBg/nf) 


15 


20 


10 


500 


450 


15 


(ntg/nf) 


5 


5 


5 




18 






5 


5 


5 


5 


5 


5 




o.a 


0.8 


0.8 


0.8 


0.8 


0.8 
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HCI|jX| *2| tt}3££j (X) 


3 


S 


15 


75 


5 


5 


*|2| HCI 

sxi^si nas^w 


3 


4 


20 


80 


20 


5 


1 §I^2IS£ CC) 


130 


200 


100 


100 


AAA 

200 


AAA 

zuu 


3M£ (kg* /cm) 


0.6 


0.7 


0.02 


0.6 


0.6 


0.3 


OhS §£# (X) 


3.5 


3.8 


18 


13 


15 


3.7 



H \Ql\M geHgf «f2f &0| . 5 g*32| &2IJS3 ^0l|S HCI $*| =?2| ^a|££|0| OH*? HQ. £ 

£!. oiasu =^«s!|oii an** oia s^toi OH*? ya, gaiei $oii5 feS ^ei^£# f*xit>Q. 

0I&0IIAI SBB*> UfSI 1>0|. £ &S2I =?S| gtf2| S*J0|| CHgf i^gh LHt»^S 

?hSC|. E£tf S ^S£| OfSUtt <*§«t0|| Cfltt 012 gS§0| ts*0|A|. Ota^tf g2| f*?ltf s* 

Sol «|Sa «§m *I#5»S 0||§SSOII/H i*3 ons#e!| Sife 8>&BI3 OllSlSeiiOil 2JSH g«t3| ?IS2J 

si 3ieoi S3ii s^sc*. ££& gsa Aigsyoi ai2ES aaisisJiaoi tt§*iai eua^oii SN>| 
v. 

a aaoii n*a m^m aissioi wiss enPHiPieioii^. s^a* ?ieysi aisoi ga«i2g ^s^. o\ 
Bmtxin ms\ s«iom j*g«y&s& =tmm mm amadou £|«h §i±|£|xi s*s. ?i 

aiK s as oil tag eJ±flnHd?is^ s?i2i sssmsis ?ie»2i ggsfs?i #ssm. 

ek, Q|2i as m ii son ctjs gafg Aiesfoi 7315a aaiuH<spisoi xh=sisj °nga! sal as s?i 
yon ak assiw tssifeTssoii hhxi£|o|£ awaoi a on sish @s a^=ixi ssss 

»l »^lih »S uWAloil e|cj| e|£ saa essoin wail chb S^Ei USIU! 

a. 

1 

= . oi2. ^*f. si MSIS asei^i ^?i a soil sgsife agg(A); ai 

^7| &S*(A)21 SH-OI^IAI a 23 g a^BHd^ISS 2*gf|-0|| Saa= 3StH|0|B(chrona-t 

e) # - 

m sesm sj4HHH<d?iBs"SHt. 
mutton aoiAi. 

U=#(A)0| #ef2| SSOII 012-2?*! £3§ a 0|2-M§l 53§§ 80~260^2| £S 

3 

wn^oii aoi/«i. 

^?l &S#(A)0||/M2| SSS MSSI g/01 1~30o.g/Di , 2| S9I2 2JiHaHi!7|SS S^. 

S=PS 4 
Xl|1^0|| 2IOI/H. 

^?l &g©(A)0HA|2| Egg 0|22| SfOl 1~30nig/m'2| «9l2! ejlfl«H415IBS 

S?8 5 
XII1S0II 21CHAI . 

^?| ^g#(A)0||/<|2| EgS ¥^£| SfO| 1~20ng/nf2| 24H«Bd?IS§ 
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6 

ail&Oll 2iCHM. 

aS0i|O|sao||A|2| 31SJ gfOI 0.1~20n9/nf2| 3?|2J 2liPHiPlS>3 S^. 
7 

XJI1S0II 2i01>M. 

&7I 2£CilO|es2| HSOfl gjSf ?1 MlfXIl (si lane coupling agent)#g ^£ 2JiHWt£!?ISS § 

^. 

8 

4^1 HSSSISOII/HSj ff^2| gfOl 0.15~20i»9/n> , 2l g?ISL! e!4fl«H4}5|SS S^- 

?J?SJ 9 

gafSl HSOII Q\2-L\mgm SPtf: 
#31 £g# #0|| om-^*ISg £3Sfe EPII: 
#?| Eg© #0i| 3S§§ s?7|3 S*MI?lfe Si 
#?| S«t£ 80~2B0-C2j §ES B3I 

10 

gSfSl HSOII 0hS3-^#S EgShfe B*|: 

£i§ #0|| Of3-Ua!## £3«tt! EPfl: 
#?l £§# rfetCHf 3*tA|?|fe EfPtl : Si 

&y\ 80~260*C2| §£3 ?H8|fe S3II 

S SSSFfe 2!4HtiR*i7lffi§ §afS| J3IS&S. 
H?W 11 

MI9W £fe HlOttOII sio\m. 

#?| 3Sffl|0|S#g a^AIEJ ^. £|§t £2*12. 5ll^8HAI #31 80~260*CSJ 

?i§stb e!±H«Hfipieg e^fsi ais»ei. 
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